only one was recognized to be mentally retarded. In a retrospective study of 625 mentally retarded children, all under 5 years old and living at home, a significantly higher proportion of microcephalics had antibodies (20 %), as compared with other retarded children (11%) or normal children (7%). Congenital CMV infection probably accounts for at least twice as many damaged infants as rubella, and the damage is much more likely to be severe and to affect the central nervous system. In London 44% of white women and 12% of Asian immigrant women were without CMV antibodies at the onset of pregnancy, and 3 % and 19 % of them, respectively, underwent primary infection during the course of pregnancy (Stern & Tucker 1973) . The chances of fetal infection following such primary infection in the mother were as high as 50%, and higher in early pregnancy. Of women with pre-existing antibodies before the onset of pregnancy 2-3 % reactivate during pregnancy but fetal infection rarely occurs.
Dr D G Fleck (Public Health Laboratory, St George's Hospital, London S WJ7)
Congenital Infection due to Toxoplasma
Toxoplasma gondii is an obligatory intracellular parasite capable of invading any nucleated cell and almost any warm-blooded animal. It takes three forms: (1) The trophozoite, easily killed by drying and by antibody; used in the dye test. (2) The cystozoites packing the cysts which occur in the brain, lymph nodes and muscle of animals; these cysts are resistant to antibody but are killed by temperatures above 50°C; they may be responsible for the spread of infection from eating raw meat. (3) The oocyst, found in 1969 by Hutchinson & Work. The sexual cycle of the parasite occurs in the mucosa of the cat gut. The oocyst, is resistant to environmental conditions, is capable of surviving in soil for a year or more and may be responsible for infection of vegetarians and those who cook their meat assiduously.
Infection with Toxoplasma gondii is widespread in warm-blooded animals and infects man in all parts of the world; it is one of the commonest protozoal infections. The prevalence of antibody in healthy members of the British population at various decades increases with age until at 50 years the graph shows a stabilization between infection and loss of antibody. There is no significant difference between prevalence in the sexes. In France and Germany, however, acquisition of antibody is more rapid and the graph is steepest at the child-bearing period of life. The significance of this is that it may be responsible for the higher incidence of congenital infection in France and other Continental countries (Desmonts et al. 1965 ).
Rate of acquisition of antibody: A survey of university students in the Midlands showed that 0.6% of them became infected each year. This figure is very near the rate of acquisition of antibody by pregnant women in the survey carried out by Ruoss & Bourne (1972) but is considerably lower than that in France (1.75% a year; Desmonts et al. 1965) or Belgium (8% a year: Beauduin et al. 1973) . The current hypothesis explaining this difference is that the French, Belgian and German peoples eat more raw meat than the British do.
Significance ofinfection in pregnant women: Ruoss & Bourne (1972) were unimpressed with the importance of toxoplasmosis as a cause of congenital infection. However, PHLS records show about 50 cases of congenital toxoplasmosis per annum; this is an incidence of about 1 in 16 000 pregnancies, so it is not surprising that Ruoss & Bourne had no cases of congenital infection in their survey. The cases found by the PHLS are, however, those severe enough to warrant investigation and it is likely that there is a group of more mildly affected infants. The tetrad of signs described by Sabin (1941) is now well known and many of the cases that survive are mentally subnormal, blind, or handicapped in other ways.
The total incidence of congenital infection is similar to that of rubella in a non-epidemic year and is much higher than that of syphilis but probably lower than that of cytomegalovirus infection. Toxoplasmosis therefore presents a significant problem, the most important part of which is finding those women who become infected in pregnancy.
Prevention and treatment: It may well be helpful to advise pregnant women to cook their meat well, to avoid contact with cat feeces and to take care when gardening, but at present too little is known about the dangers in Britain of these factors.
If a women begins her pregnancy with serum antibody already present, the risk of infection to the fetus is so small that it can be ignored. If there is a significant rise in antibody titre during the first trimester termination may be considered, but it is possible that the fetus is uninfected.
A significant rise in antibody during the last six months of pregnancy probably needs treatment with pyrimethamine, sulphadiazine and folinic acid or spiramycin.
Vaccines: If the lower incidence of congenital infection in the UK is due to less eating of raw meat, and most of the infection comes from cats, then possibly a vaccine for cats would be useful. It might, however, be difficult to persuade cat owners that it was necessary, and its efficacy is doubtful. There are considerable problems about producing an effective vaccine for human cases. Perhaps the wisest course is to encourage girls to play with cats, to acquire infection before pregnancy, but it might be dangerous to encourage the spread of infection if the acquired disease is found to produce retinitis.
Dr W C Marshall (The Hospitalfor Sick Children, Great Ormond Street, London WCJ)
Effects of Rubella Virus on the Human Fetus
Congenital rubella has probably been the subject of more intensive clinical and laboratory study than any other intrauterine infection occurring in man. Although a great deal is known about the effects of this virus on the human fetus there are a number of questions which remain unanswered.
The first important considerations are the risks of fetal infection and fetal damage. It is probably correct to say that risk of infection of the fetus occurs only in a primary infection during pregnancy. The cases of reinfection in pregnancy which were studied in detail by Boue et al. (1971) failed to show that infection of the fetus had occurred. Strong evidence to support this view is found in the absence of any report of more than one case of congenital rubella in a family, other than the occurrence of infection in twins.
The incidence and extent of fetal damage is related to the age of the fetus at the time of intrauterine infection. This, however, has been difficult to determine accurately and a major factor is the frequency of subclinical maternai infection. I would not like to go beyond the figures quoted by Professor Dudgeon (1967) when he cited the risk for the birth of an infant with defects as being about 50 % when maternal infection occurs during the first month of pregnancy, 20 % in the second month and 7-8 % in the third and fourth months. On the other hand the incidence of fetal infection approaches 100% where the maternal infection occurs in the first 10-12 weeks of gestation, as has been shown by Rawls et al. (1968) and by Thompson & Tobin (1970) in their examination of fetal material from laboratory-proven cases of maternal infection. Intrauterine rubella infection can be demonstrated by serological means in infants and children who appear clinically normal. This suggests that infection can occur without fetal damage, or there is the possibility that damage occurs in utero, but can be repaired before birth. The effects of this virus on the fetus are outlined in Fig 1. At one end of this spectrum of effects the fetus may not survive because of a spontaneous or therapeutic abortion; then there may be the birth of an infant who may have structural defects and/or damage to anatomically normal tissues. Stillbirth is, surprisingly, not common. Whilst structural defects are permanent, other defects, such as thrombocytopenia, myocarditis and osteopathy are transient disease states. Meningoencephalitis, which may be present in early infancy, is identifiable by raised protein and cells and the presence of virus in the CSF. This feature has not received a great deal of attention and its role in the causation of brain damage after birth cannot be readily dismissed.
In later infancy other clinical manifestations, though not common, may be encountered; there may be a chronic rash or a severe and often fatal pneumonitis. The pneumonitis is known to respond to corticosteriod therapy, which might
